Corrosive Space Gas Restores Artwork, Promises Myriad Applications by unknown
64 Consumer, Home, and Recreation  Spinoff 2007
Originating	Technology/NASA	Contribution




























carbon,	 and	 hydrocarbon	 polymers	 at	 surface	 levels.	













high	 in	 carbon	 (mostly	 soot)	 from	 fire-damaged	
artworks	without	causing	a	shift	 in	the	paint	color.	 It	
was	first	tested	on	oil	paintings.	In	1989,	an	arson	fire	at	
St.	 Alban	 Episcopal	 Church,	 in	 Cleveland,	 nearly	


















At	 Pittsburgh’s	 Carnegie	 Museum	 of	 Art,	 where	
an	Andy	Warhol	 painting,	 “Bathtub,”	was	 kissed	 by	
a	 lipstick-wearing	 vandal,	 the	 technique	 successfully	
removed	the	offending	pink	mark	with	a	portable	atomic	
oxygen	gun.	The	process	lightened	a	spot	of	paint,	but	
a	 conservator	was	 easily	 able	 to	match	 the	 spot,	 thus	
restoring	the	painting.
The	successes	with	the	art	 restoration	process	were	
well-publicized,	 and	 Lynda	 Taylor-Hartwick	 of	 the	
Independent	 Association	 of	 Questioned	 Document	













Corrosive Gas Restores Artwork, Promises Myriad Applications
The Atomic Oxygen Exposure Facility in operation at Glenn 
Research Center has been used for the removal of smoke 
damage and aged varnish from the surface of paintings and 
for cleaning organic contaminants from surfaces of materials.
https://ntrs.nasa.gov/search.jsp?R=20080003936 2019-08-30T02:07:08+00:00Z
Spinoff 2007             Consumer, Home, and Recreation   6
inks	are	of	different	manufacture.	Atomic	oxygen,	which	






























It	 is	not	 just	paint	and	 ink	 that	 the	Glenn	team	is	
experimenting	 on,	 though.	 The	 gas	 has	 biomedical	
applications	 as	 well.	 Atomic	 oxygen	 technology	 can	
be	used	to	decontaminate	orthopedic	surgical	hip	and	
knee	implants	prior	to	surgery.	As	a	result	of	handling,	
fabrication,	 and	exposure	 to	 air,	 the	 surfaces	of	 these	
implants	 are	 often	 contaminated	 with	 endotoxins	
(naturally	occurring	compounds	found	within	bacteria)	
and	 other	 biologically	 active	 contaminants.	 Such	
contaminants	 contribute	 to	 inflammation,	which	 can	
lead	to	joint	loosening,	pain,	and	even	the	necessity	to	
remove	 the	 implant.	Previously,	 there	was	no	known	
chemical	process	which	fully	removed	these	inflammatory	
endotoxins	 without	 damaging	 the	 implants.	 Atomic	
oxygen,	however,	can	oxidize	endotoxins	and	any	other	
organic	 contaminants	 to	 convert	 them	 into	 harmless	
gasses,	leaving	a	contaminant-free	surface.	

















A	patent	was	 licensed	 for	 the	 removal	 of	 biologically	
active	components	 from	surgical	 implants,	and	Glenn	
is	currently	 in	 talks	with	a	company	 that	 sells	plasma	
treating	equipment.	vParishioners at St. Alban Church, in Cleveland, thought this painting of Mary Magdalene was ruined after an arson fire destroyed 
much of the property. The same corrosive attributes of atomic oxygen that eat away at spacecraft were able to remove the 
layers of soot and smoke that covered the painting.
